Thermal cracking is one of the serious damage of asphalt pavements that occurs in cold areas. Thermal stress extend with decreasing temperature in the surface layer of asphalt when it reaches to critical value cracks occur. In recent years Nano materials commonly use to improve performance in bitumen. In this paper, Nano calcium carbonate (CCN) have been used to improve performance characteristics of bitumen at low temperature. For this purpose the bending beam remoter BBR test is carried out on unmodified and CCN-modified bitumen samples. CCN is added to control the bitumen at contents of 4% and 6% by the weight of bitumen and BBR test is done at -6 o C and -12 o C temperatures. BBR use to measure stiffness of bitumen at low temperature. The results showed that using CCN in bitumen samples cause to improvement on performance characteristics of bitumen at low temperatures particularly at -12 o C in comparison with unmodified bitumen samples. The results of BBR on samples modified with CCN is compared with previous research show on modified asphalt binder with Nano clay that the effect of CCN is better on performance characteristics of bitumen compared with Nano clay at low temperature.
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INTRODUCTION
The rheological properties of asphalt mixtures are obtained from the bitumen components. The studies have shown that the behavior of the asphalt is such as a viscoelastic material (Yao et al, 2012) . It have depended seriously on the temperature and time (Yao et al. 2013) , So that the mixture behaves such as an elastic material at low temperature and viscous material at high temperature (You et al. 2011 ). Many researches have been accomplished to improve resistance and adhesion of bitumen (Khattak et al. 2013) . It is received more attention to improve the performance of bitumen and asphalt mix to bear heavier loads and reduce the damage caused by the traffic and weather conditions. Based on the studies of Lei, most additives can improve resistance of the deformation bitumen at high temperatures, but it is less improvement on flexibility of bitumen at low temperatures (Lei, Bahia, Yi-qiu. 2015) . So thermal cracks is a serious problem, especially in cold areas. Therefore, improvement of cracks and stiffness characteristics of bitumen is important at the low temperature. In addition, Vural Kök'studies showed thermal cracks at low temperature are not related to applied load. They are created by thermal shrinkage due to cold environment (Vural Kok, Akpolat. 2015) . Bending beam rheometer test (BBR) measures the stiffness of the bitumen at Low temperature by static load. Recently engineers have been used new materials to improve the mechanical properties of asphalt mix such as additives, due to the increasing traffic load, weather conditions and changes in environmental conditions (According to the project location). In 2012 researches of Yao demonstrated, additives such as Nano materials have the potential to improve the performance of bitumen and asphalt mix, as the use of these additives is increasing in order to improve asphalt mix. Since many studies have been done for improvement of bitumen and asphalt mixes using Nano materials. In 2014, Shafabakhsh investigated the effect of Nano-Titanium dioxide (TiO2) on improvement characteristics of bitumen and asphalt mix. In this study, Nano-titanium dioxide was added 1%, 3%, 5% and 7% by weight of bitumen. Some experiments are performed such as the degree of penetration, softening point and ductility rotational viscometer. Results showed that the optimal content of Nano-titanium dioxide was 5% by weight of bitumen. In addition, indirect tensile fatigue test was performed for samples of modified asphalt mixtures with the addition of 1%, 3%, 5% Nano-titanium dioxide by weight of bitumen and samples of unmodified asphalt mixtures too. Results of this research showed that samples of modified asphalt mixtures had creep performance better than samples of unmodified asphalt concrete mixtures (Shafabakhsh, Mirabdolazimi and Sadeghnejad. 2014) . In 2013, Yao investigated the characteristics of modified bitumen by adding 4% and 6% of Nano-silica by the weight of bitumen. Based on the results of this research viscosity and complex shear modulus of modified bitumen decreased slightly compared to unmodified bitumen. Dynamic modulus of 6% Nano-silica modified asphalt mixture was higher 4% Nanosilica modified asphalt mixture (Yao et al. 2013) . In this paper the effect of adding of Nano calcium carbonate is investigated to improve the performance characteristics of bitumen. Nano calcium carbonate is named CCN. For this purpose, BBR test was performed on unmodified and modified bitumen samples by two different content of CCN.
ANALYSIS OF CRITICAL POINTS OF ASPHALT PAVEMENTS
The main distresses of asphalt pavement associated with Low temperature cracks, Permanent deformations, Fatigue cracks (Yao et al. 2011) . Low temperature cracking is a kind of thermal cracking, which occur in very low temperature and Lower temperature than the failure temperature of the asphalt mix. The ability to reduce stress decreases at low temperature and thermal stress caused by low temperature are higher than the tensile strength of the asphalt layer, then the failure of asphalt mix creates (Soenen, Vanelstraete. 2003 ).
Generally, According to studies conducted are defined thermal fatigue cracks and thermal cracks at critical points of asphalt pavement as follows:
1. Thermal cracks are caused by thermal stress over the tensile strength of asphalt mixtures. And these cracks are created in point 1of the pavement surface from top to bottom. 2. While fatigue cracks are created by fatigue due to load at the bottom of asphalt layer (point 3) and they grow from the bottom to the top of asphalt layer. The location of the damage are shown in asphalt pavement in Figure 1 . Critical points caused by the cracks has been shown on asphalt pavement in Figure 1 . Generally, asphalt have viscoelastic behavior at high temperature, so thermal stress caused by temperature drop depreciate through relaxtion stress. Also, it reduced tendency to cracking in the asphalt pavement. But at low temperature range asphalt have elastic behavior, so thermal stress caused by temperature drop would not be depreciate. Therefore if thermal stress is more than the tensile strength of the asphalt, cracking will be create. So limiting thermal cracks can be done one of two ways, according to the creep modulus and relaxtion modulus the material, as creep modulus and relaxtion modulus are key factors that have an impact on thermal cracks.
Limiting creep modulus of materials: S(t)= 1/D(t) , D(t)=ε(t)/σ0≠1/E(t) Higher relaxtion modulus of materials: E(t)= σ(t)/ε0, D(t)≠1/E(t)
MATERIALS DECREASES

Bitumen
The bitumen AC 60 /70 (penetration grade of bitumen 60-70) used for this study and was obtained from the Tehran Oil Refining Co. The properties of used bitumen are shown in Table 1 . Table 1 : Characteristics of the bitumen used in this study
Nano Calcium Carbonate (CNN)
In this study was used Nano calcium carbonate to improve the performance characteristics of bitumen at low temperatures. CCN was manufactured by the American Company Elements. CNN was white color and had high melting point. The average particle size was about 80-10 nm. Some features of CCN are shown in Table 2 . Image of Nano calcium carbonate (CCN) is taken by an electron microscope and it is shown in Figure 2 . 
Bending Beam Rheometer test (BBR)
Where P= constant load (N), L= span length (102 mm), b= width of beam ( 12.5 mm), And h= thickness of beam (25.6 mm), δ(t) = deflection of beam(mm).
The creep stiffness was determined based on the time of loading by BBR test. In this research, temperature test was performed -6 and -12. Figure 4 shows device of BBR test. 
The Analysis of Experimental Results
Creep stiffness determines asphalt mix stiffness specifications and the crack resistance of asphalt pavements at low temperature, so low stiffness of bitumen can decrease stress in the asphalt mix at low temperature and reduce possibility of thermal cracks. Chart of creep stiffness has been shown for unmodified bitumen and modified bitumen by 4% and 6% of Nano calcium carbonate in Figures 5 and 6. The study results had shown that performance low-temperature bitumen was not improved for Samples of modified bitumen with the addition of 2 and 4% Nano clay compared to samples of unmodified bitumen, as unmodified bitumen samples have been their low temperature performance and the relaxation stress better than samples of modified bitumen by Nano clay. 
RESULT
Adding CCN to bitumen has caused bitumen resistance increasing against temperature decrease. When critical temperature of unmodified bitumen samples is -6 o C, by adding CCN to bitumen critical temperature have more decrease and become from -6 oC to -12 oC and -18 oC. In compared with the Nano clay can be concluded that the changes of stiffness of bitumen versus time during loading by adding CCN is more than Nano clay. Also, bitumen resistance has been most effect on reducing the critical temperature and increasing 
